Age-related alterations of oxidative stress markers in the mouse hippocampal CA1 sector.
We investigated the age-related alterations of Cu/Zn-SOD, Mn-SOD, cytochrome c, and HNE (4-hydroxy-2-nonenal) in the hippocampal CA1 sector of 2-, 18-, 40-, 42- and 50-59-week-old mice as compared with 8-week-old mice under the same conditions. Two-week-old mice exhibited small number of Cu/Zn-SOD-positive cells in the hippocampal CA1 sector. Thereafter, Cu/Zn-SOD-positive cells were increased gradually in the hippocampal CA1 sector from 18 to 50-59 weeks of birth. Mn-SOD-positive cells in 2-week-old mice showed a weak staining in the hippocampal CA1 sector. However, Mn-SOD-positive cells were unchanged in the hippocampal CA1 sector from 8 to 50-59 weeks of birth. Cytochrome c-positive cells in 2-week-old mice showed a weak staining in the hippocampal CA1 sector. In contrast, cytochrome c-positive cells were unchanged in the hippocampal CA1 sector up to 40-42 weeks of birth. Thereafter, cytochrome c-positive cells were decreased in the hippocampal CA1 sector of 50-59-week-old mice. HNE immunoreactivity in 2-week-old mice showed a weak density in the hippocampal CA1 sector. In contrast, the density of HNE immunoreactivity was unchanged in the hippocampal CA1 sector up to 40-42 weeks of birth. Thereafter, densities of HNE immunoreactivity were increased significantly in the hippocampal CA1 sector of 50-59-week-old mice. The present results show that the alteration of cytoplasmic Cu/Zn-SOD and lipid peroxidation was more pronounced than that of mitochondrial Mn-SOD in the vulnerable hippocampal CA1 sector during aging processes. Furthermore, the present study demonstrates that the decrease in the number of cytochrome c-positive cells and the increase of densities of HNE immunoreactivity may reflect the mitochondrial dysfunction in the hippocampal CA1 sector of aged animals. These findings suggest that the damage of mitochondrial membrane may occur in the hippocampal CA1 sector during aging processes.